
. . 
' --FR s* 

1 6 8  2 1 o g p  I 
WHY SPACE?* 1 

/ V d ~ f l - T W v -  5 d 2 9 d )  
I 

by 

Homer E. N e w e l 1  
D i rec to r ,  Off ice  of 

I 

National  Aeronautics and Space Administr- 

v+k Apr i l  1962 
L J 

No one w i l l  ques t ion  t h a t  t h e  world has  

en te red  a new age, -- t h e  Age of Space. Perhaps 

t h i s  f a c t  w a s  no t  f u l l y  recognized when t h e  f i r s t  

Sov ie t  Sputnik w a s  launched i n  October 1957,  i n  

s p i t e  of t h e  world-wide shock produced by t h a t  

s t a r t l i n g  event.  But,  sure ly ,  n o  doubt remains 

a f t e r  t h e  o r b i t a l  f l i g h t s o f  Gagarin,  T i tov ,  and 

John Glenn. The wide-open conduct of Colonel 

Glenn 's  f l i g h t  has  served t o  impress f u r t h e r  

upon t h e  e n t i r e  world t h e  r e a l i t y  of t h e  Space 

Age. 

. -  

Every one of us i s  a f f e c t e d ,  d i r e c t l y  o r  

i n d i r e c t l y ,  by t h e  e f f o r t  t o  i n v e s t i g a t e ,  e x p l o r e ,  

and make use of ou ter  space. This tremendous 
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a c t i v i t y  a f f e c t s  our economy, scienee, technology, 

educat ion,  and welfare .  It has  become an important 

element i n  t h e  Cold W a r ,  the  outcome of which is 

c e r t a i n l y  vital t o  u s f  our ch i ld ren ,  and t h e i r  

ch i ldren .  

The space program is important t o  us. It needs,  

and should have, t h e  understanding support  of t h e  

c i t i z e n s  of t h i s  g r e a t  country,  no t  only through 

t h e i r  d o l l a r s ,  b u t  a l s o  through a vigorous personal  

i n t e r e s t  i n  what we are doing i n  space,  and how 

w e l l  we  a r e  doing it. 

The r o o t s  of t he  space program reach f a r  back 

i n t o  t h e  p a s t ,  much f a r t h e r  perhaps than one might 

t h i n k  offhand. One might claim t h a t  t h e  seed w a s  

sawn i n  the Th i r t een th  Century when t h e  f i r s t  rocke t  

w a s  born i n  t h e  form of the  f i r e  arrow. O r  perhaps 

one might p r e f e r  t o  trace the r o o t s  back t o  t h e  

f a n c i f u l  w r i t i n g s  of such authors a s  Edward E v e r e t t  
I 

Hale with h i s  "Brick Moon" or J u l e s  Verne with h i s  

"Tr ip  t o  t h e  Moon," i n  1865. It seems more reasonable ,  
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however, t o  ascribe t h e  e a r l y  beginnings t o  those 

t e c h n i c a l  men who f i r s t  consciously devoted t h e i r  

a t t e n t i o n  t o  developing t h e  means whereby space 

f i i g h t  could actually be acczmplished. There w a s  

Tsiolkovsky, who a t  t h e  very beginning of t h e  

Twentieth Century l a id  some of the t h e o r e t i c a l  

ground work, and i n  h i s  wr i t ings  pointed t o  t h e  

day when men would leave the e a r t h  for a f l i g h t  

i n t o  space. There was our own Robert Goddard 

who, e a r l y  i n  t h i s  century,  n o t  only developed 

t h e  theory  of t h e  sounding rocket ,  b u t  a l s o  plunged 

i n t o  a vigorous and f r u i t f u l  experimental  program 

t o  b r i n g  t h e  rocke t  i n t o  being. I n  t h e  1920's 

t h e  German pioneers  began the a c t i v i t i e s  t h a t  

u l t i m a t e l y  produced t h e  tremendous V-2 Rocket 

of world War 11. Out of these pioneering e f f o r t s  

came t h e  modern g i a n t  m i s s i l e  on t h e  one hand, 

and t h e  sounding rocket  and space v e h i c l e  on t h e  

o the r .  

I n  1945 t h e  United S t a t e s  began t o  use rocke ts  

t o  explore  and i n v e s t i g a t e  t h e  outer  edges of t he  
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e a r t h ' s  atmosphere. This  a c t i v i t y  developed r a p i d l y  

i n t o  a vigorous and f r u i t f u l  s c i e n t i f i c  e f for t ,  pa ra l -  

l e l i n g  a s imilar  one i n  t h e  Sqvie t  Union. The rocket 

sounding of t h e  upper atmosphere l a i d  the g r z m d  ~ o r k  

f o r  t he  s c i e n t i f i c  s a t e l l i t e  program of t h e  I n t e r -  

n a t i o n a l  Geophysical Year. But, al though t h e  scien-  

t ists  and engineers  had long been a t  work on t h e  de- 

velopment and use of rockets  f o r  t h e  exp lo ra t ion  of 

t h e  e a r t h ' s  atmosphere and outer  space,  it requ i r ed  

t h e  launching of t h e  f i r s t  Soviet  Sputnik,  i n  October 

of 1957, t o  d i r e c t  t h e  a t t e n t i o n  of t h e  res t  of t h e  

world t o  the chal lenge of space and t o  the consider-  

a t i o n  of what bear ing  t h a t  chal lenge might have on 

t h e  a f f a i r s  of men and nat ions.  

The U. S. National  Aeronautics and Space A d m i n i -  

s t r a t i o n  w a s  c r ea t ed  i n  1958, t o  p re s s  forward with 

a n a t i o n a l  aeronaut ics  and space program. The former 

Nat ional  Advisory Committee f o r  Aeronautics was t h e  

nucleus f o r  t h e  new Administration. Its budget 

jumped t o  one-third of a b i l l i o n  d o l l a r s  i n  f i s c a l  
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year 1959, t o  h a l f  a b i l l i o n  i n  1960, t o  a b i l l i o n  

d o l l a r s  i n  1961, reaching ,dur ing  t h i s  p re sen t  f i s c a l  

year ,  a one and three-quarter b i l l i o n  d o l l a r  l e v e l .  

The P r e s i d e n t ' s  r eques t  t o  Cmgress f o r  the next  

f i sca l  year approaches four  b i l l i o n  d o l l a r s .  

These are tremendous sums. It i s  a b s o l u t e l y  

e s s e n t i a l ,  i n  a l l o c a t i n g  such enormous resources  t o  

any use,  t o  weigh c a r e f u l l y  t h e  pros and cons. One 

n a t u r a l l y  a sks ,  and should ask,  what do w e  g e t  ou t  

of t h e  program f o r  our do l l a r s?  What w i l l  be t h e  

r e t u r n s  on our investment? Should these  resources ,  

perhaps,  be appl ied  i n  some o t h e r  way? Why is the 

space program of importance? 

L e t  us consider  these  ques t ions ,  which are 

encompassed by t h e  more general  ques t ion :  Why space? 

F i r s t :  what Is t he  United S t a t e s  Space Proqram? 

This i s  n e c e s s a r i l y  t h e  f i r s t  ques t ion  t o  con- 

s i d e r .  Before one can d i s c u s s  t h e  program i n t e l l i -  

gen t ly ,  or c r i t i c i z e  i t ,  or a t tempt  t o  eva lua te  i t ,  

one must  know what t h e  program is. 
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Bas ica l ly ,  t h e  space program i s  designed t o  

use t h e  rocke t  and r e l a t e d  equipment and techniques 

t o  extend man's sphere of ac t ion ,  t o  advance h i s  

knowledge about t h e  universe,  ai;d to advance tech- 

nology and t h e  app l i ca t ions  thereof .  

The s c i e n t i f i c  i nves t iga t ion  and exp lo ra t ion  

of t h e  e a r t h ' s  atmosphere and ou te r  space,  inc luding  

t h e  moon, p l a n e t s ,  sun, and s t a r s ,  comprises a very 

important p a r t  of t h e  space program. Rockets,  s a t e l -  

l i t e s ,  and deep space probes give man an extremely 

powerful t o o l  f o r  s tudying the universe  i n  which 

he l i v e s .  

The search f o r  l i f e  beyond t h e  e a r t h  i s  one 

of t h e  m o s t  e x c i t i n g  p a r t s  of t h e  space program. 

What a tremendously exc i t i ng  t h i n g  it would be t o  

f i n d  l i f e ,  e i t h e r  as w e  know i t ,  o r  d i f f e r e n t  from 

tha t  w e  know, on one of t h e  p lane ts !  I n  a d d i t i o n ,  

space veh ic l e s  and space techniques are being used 

f o r  s tudying t h e  e f f e c t  of s t r ange  environments and 

condi t ions  on l i v i n g  matter.  Such i n v e s t i g a t i o n s  
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enable  t h e  b i o s c i e n t i s t  t o  probe i n t o  t h e  ques t ion  

of the o r i g i n  and na ture  of phys ica l  l i f e .  

To advance our technology, t h e r e  i s  a wide 

v a r i e t y  of researches  unc?erway. W i t b u t  a t tempt in9  

t o  l i s t  them a l l ,  he re  a r e  some t y p i c a l  examples. 

There is research  on mater ia l s :  f u e l s :  chemical,  

e l e c t r i c ,  and nuc lear  propulsion: s o l a r ,  nuc lea r ,  

and o the r  v a r i e t i e s  of power suppl ies :  communi- 

ca t ions :  guidance and cont ro l :  computing techniques: 

measurement techniques: l i f e  support  systems: etc.  

The program seeks t o  apply space knowledge and 

techniques t o  p r a c t i c a l  uses.  P r i m e  examples 

of how valuable  such app l i ca t ions  can be are fu r -  

nished by t h e  meteorological and communication 

s a t e l l i t e s  being developed under  NASA's d i r e c t i o n .  

The Department of Defense has a vigorous program 

of developing the  m i l i t a r y  uses of space.  One of 

t h e s e  m i l i t a r y  developments , t h e  nav iga t iona l  s a t e l -  

l i t e ,  w i l l  a l s o  be developed under NASA auspices  

f o r  c i v i l i a n  sea and a i r  navigation. 
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W e  are developing rockets  and space v e h i c l e s  

which are b a s i c  t o  our a b i l i t y  t o  p re s s  forward 

i n  t h e  exp lo ra t ion  and use of space.  With t h e  

Centaur,  we  s h a l l  have an hcreased payload capa- 

b i l i t y  t o  use i n  explor ing  the moon and p l ane t s .  

The e a r l y  vers ion  of t h e  Saturn w i l l  pu t  us  i n t o  

p o s i t i o n  t o  launch t e n  t o n  payloads i n t o  o r b i t  

about t h e  e a r t h  and over two t o n s  t o  t h e  moon. 

More advanced vers ions  of the  Sa turn ,  and t h e  

Nova rocke t ,  with tremendously g r e a t e r  payload 

c a p a b i l i t i e s ,  w i l l  be required t o  land men on 

t h e  moon and r e t u r n  them s a f e l y  t o  e a r t h .  

Manned space f l i g h t  i s  an important p a r t  of 

t h e  n a t i o n a l  space program. P r o j e c t  Mercury is  

a f irst  s t e p  toward manned f l i g h t  t o  the moon and 

p l ane t s .  P r o j e c t  Apollo i s  a second s t e p ,  in-  

volving f l i g h t s  around t h e  moon, and extended 

f l i g h t s  i n  near earth o r b i t s .  To land men on 

the moon and t o  b r i n g  them back t o  e a r t h  i s  an 

ob jec t ive  t h a t  P res iden t  Kennedy has  set f o r t h  
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as a major milestone i n  t h e  n a t i o n a l  space program. 

When we  have reached t h i s  milestone, w e  s h a l l  be 

w e 1 1  on our way t o  p u t t i n g  man i n  a p o s i t i o n  t o  

i n v e s t i g a t e  and explore t h e  m o m  and p l a m t s  a t  

f i r s t  hand. 

F i n a l l y ,  t h e  n a t i o n a l  program inc ludes  a 

vigorous r e sea rch  e f f o r t  i n  aeronaut ics .  The 

United States has  been a pioneer and l eade r  i n  

t h i s  f i e l d ,  and we  i n t e n d  t o  maintain our leader-  

sh ip .  

Second: What D o  W e  Get Out of t h e  Space 
P r  oqr am? 

It is only n a t u r a l ,  when presented with some- 

t h i n g  t h a t  is going t o  cost hard-earned d o l l a r s ,  

t o  ask: "What good i s  it?" I n  t h e  case of t h e  

space program, t h e  answer is mul t i fo ld .  

Out of t h e  s c i e n t i f i c  r e sea rch  w i l l  come 

knowledge. Knowledge about t h e  universe  and i t s  

l a w s .  Knowledge about t h e  e a r t h  on which we l i v e ,  
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i t s  atmosphere, t h e  sun,  and the s u n ' s  in f luence  

on o u r  e a r t h .  Knowledge about phys i ca l  l i f e ,  i t s  

o r i g i n s  and fundamental n a t u r e .  

It is  such knowlelige t'nat pu ts  mankind i n  a 

A- n n s i t i o n  - t o  develop app l i ca t ions  t o  human progress  

and wel fare ,  t o  make new consumer goods, t o  b u i l d  

up our s tandard  of l i v i n g .  W e  are doing t h i s  f o r  

ourselves  r i g h t  now with the legacy of knowledge 

given us by our forebears .  Some of t h e  knowledge 

t h a t  we are now ga ther ing  i n  such broad a r e a s  a s  

space r e sea rch ,  w e  w i l l  ourselves  use f o r  our own 

gain.  But more than  t h a t ,  it w i l l  be our legacy 

t o  our c h i l d r e n  and grandchildren, f o r  them t o  

use i n  f u r t h e r i n g  t h e i r  own welfare. I f  we  f a i l  

t o  bequeath them such a legacy, we s h a l l  do them 

a great d i s s e r v i c e  indeed. 

P a s t  experience has  shown t h a t  t h e  most i m -  

p o r t a n t  b e n e f i t s  of o u r  research are probably un- 

foreseen.  Y e t  t h e r e  a r e  many a r e a s  i n  which w e  

can p r e d i c t  d i r e c t  benefits .  The r e s u l t s  of 
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materials r e sea rch  -- ceramics , metals, p l a s t i c s  , 

f o r  example -- w i l l  i nev i t ab ly  f i n d  t h e i r  way i n t o  

i n d u s t r y  and t o  t h e  consumer. The va lues  of new 

f u e i s ,  n e w  methods of pacer genera t ion ,  and super- 

son ic  t r a n s p o r t a t i o n  are c l ea r .  

Sa t e l l i t e  communications give us a way of 

r e l i e v i n g  a l r eady  overburdened communications 

channels,  a way t h a t  is  more than competi t ive 

economically with completely ground-based r a d i o  

and cable. So promising i s  t h e  s a t e l l i t e  approach 

t h a t  t h e  communications i n t e r e s t s  are ready t o  

devote huge sums of p r iva t e  c a p i t a l  t o  developing 

t h e  s a t e  1 l i t e  pos s i b i  1 it i e  s . 
The TIROS weather s a t e l l i t e s  have a l r eady  

shown v i v i d l y  what can be done w i t h  sa te l l i t es  t o  

a i d  i n  weather surve i l lance  and fo recas t ing .  The 

improved Nimbus s a t e l l i t e s  t o  come w i l l  provide 

the basis of an opera t iona l  weather s a t e l l i t e  

system. J u s t  t h e  d o l l a r  value of be ing  forewarned 

about approaching hurr icanes and typhoons, of 
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being  able t o  schedule w i t h  c e r t a i n t y ,  a s  f a r  as 

weather i s  concerned, i n d u s t r i a l ,  commercial, 

a g r i c u l t u r a l ,  and mining opera t ions ,  repays t h e  

o u t l a y  many t i m e s  ovsr.  The importance of weather 

t o  m i l i t a r y  opera t ions  makes c l e a r  t h e  m i l i t a r y  

value of weather sa te l l i t es .  

From t h e  space program w i l l  come nav iga t iona l  

s a t e l l i t e s ,  perhaps pat terned af ter  t h e  Navy T r a n s i t  

S a t e l l i t e ,  which can be used i n  a l l  k inds  of weather,  

day o r  n ight .  The importance t o  peace-time shipping 

and t o  m i l i t a r y  navigat ion,  is  abundantly clear. 

From t h e  e f f o r t  t o  place man i n  space w i l l  

come a h o s t  of d i r e c t  and ind i rec t  b e n e f i t s .  The 

s tudy  of man himself w i l l  advance t h e  f i e l d s  of 

medicine and psychology. S tudies  of human perform- 

ance w i l l  show us how t o  use men more e f f e c t i v e l y  

i n  indus t ry  and elsewhere.  The advance i n  tech- 

nology brought about by the requirement t o  provide 

f o r  man's needs when he i s  i n  ou te r  space,  e i t h e r  

on t h e  way t o  t h e  moon or a p l a n e t ,  o r  on t h e  moon 
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o r  p l a n e t ,  w i l l  c o n t r i b u t e  s i g n i f i c a n t l y  t o  human 

wel fare  here  on e a r t h .  For example, t h e  develop- 

ment of s p e c i a l  foods may be of a s s i s t a n c e  i n  

t a c k l i n g  the feed prcblex  c?n earth, which i s  po- 

t e n t i a l l y  one of the  g r e a t e s t  problems f ac ing  man- 

k ind  today, i n  view of the r ap id ly  expanding popu- 

l a t i o n  of our p lane t .  

The tremendous upsurge i n  our technologica l  

c a p a b i l i t i e s  w i l l  f i n d  i t s  way i n t o  a l l  f i e l d s  of 

engineer ing -- construct ion:  road bui ld ing:  power 

generat ion:  chemical processing: development of 

n a t u r a l  resources:  etc.  Industry w i l l  feel  i t s  

s t imulus  and commerce w i l l  b e n e f i t .  

The conduct of t h e  space program pours d o l l a r s  

i n t o  our economy, and s t i m u l a t e s  a c t i v i t y  and 

growth. I f  thought fu l ly  and proper ly  c a r r i e d  

o u t ,  t h e  space program should provide a tremen- 

dous feedback not  only i n t o  our economy, b u t  a l s o  

i n t o  our social  and p o l i t i c a l  growth. 

The use of s a t e l l i t e s  for  communications, 

weather observat ion,  and su rve i l l ance  c o n t r i b u t e s  

t o  our m i l i t a r y  s t r eng th .  
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F i n a l l y ,  t h e  demand f o r  t e c h n i c a l l y  t r a i n e d  

people w i l l  s t i m u l a t e  and b e n e f i t  h ighe r  educa t ion .  

Third:  Why Should the United States Support  
a Space Proqram? 

The answer t o  this quest ion i s  reaiiy e ~ b o d i e d  

i n  t he  answer t o  t h e  previous ques t ion .  The abun- 

dan t  r e t u r n s  t h a t  are assured make t h e  suppor t  of 

t h e  space program a sound investment,  an inves t -  

ment tha t  w i l l  r epay  each d o l l a r  many t i m e s  over. 

The s c i e n t i s t  p a r t i c i p a t i n g  i n  t h e  program 

w i l l  urge suppor t  of the e f f o r t  because it involves  

an attack on some of the most important  and funda- 

mental  s c i e n t i f i c  problems of the day. A n a t i o n  

t h a t  w i s h e s  t o  remain s t rong  and a l e a d e r  i n  sc i ence  

must suppor t  a vigorous a t t a c k  on such problems. 

The engineer  and technologis t  engaged i n  t h e  

program w i l l  p o i n t  o u t  that  t h e  e f f o r t  involves  an 

a t tack  on t h e  m o s t  d i f f i c u l t  and cha l lenging  problems 

tha t  man has  eve r  undertaken t o  so lve .  J u s t  as t h e  

s t u d e n t ,  du r ing  h i s  days of school ing ,  progresses  
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by t a c k l i n g  and so lv ing  problems, so a l s o  does 

the p ro fes s iona l  man as he appl ies  h i s  l ea rn ing  

and p a s t  experience t o  carving ou t  new achievements 

and accomplishments. As a nation, we shall grow 

trzmndzusly i n  o u r  engineering and our techno- 

l o g i c a l  c a p a b i l i t i e s  as we apply ourse lves  t o  t h e  

s o l u t i o n  of t h e  problems involved i n  p l ac ing  a man 

on t h e  moon and explor ing  the s o l a r  system. W e  

s h a l l  a l s o  i n e v i t a b l y  reap  the  rewards of t h i s  

growth. 

The p r a c t i c a l  man w i l l  po in t  t o  t h e  great 

va lue  of meteorological ,  communications, and 

nav iga t iona l  sa te l l i t es  as ample reason f o r  sup- 

p o r t i n g  t h e  space program. And, i f  he understands 

how t h e  a b i l i t y  t o  develop such p r a c t i c a l  app l i -  

c a t i o n s  rests on t h e  b a s i c  science and engineer ing 

r e sea rch  of t h e  p a s t ,  he w i l l  wholeheartedly sup- 

p o r t  t h e  s c i e n t i f i c  and engineering r e sea rch  of 

t h e  present .  H e  w i l l  observe, as h i s t o r y  very  

c l e a r l y  shows, t h a t  t h e  byproducts of a s c i e n t i f i c  
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and engineer ing program a s  broad and as ex tens ive  

as our space program, are bound, i n  the course of 

t ime,  t o  repay t h e  i n i t i a l  investments many t i m e s  

over.  

I f  h i s  understanding goes even deeper ,  he w i l l  

recognize t h a t  some of t h e  most valuable  payoffs  

may w e l l  be completely unforeseen, and y e t  are 

assured.  

Fourth:  What Does Success o r  F a i l u r e  i n  Space 
A c t i v i t i e s  Mean t o  t h e  United States 
i n  I n t e r n a t i o n a l  Matters? 

I n  t h e  eyes of t h e  world, space has  become 

a symbol. Success i n  space research  and exp lo ra t ion  

has  come t o  mean a b i l i t y  and competence i n  sc ience  

and engineering. Leadership i n  space has  become 

synonymous with leadersh ip  i n  science and engineer ing.  

W e  cannot a f f o r d  t o  lose our l eade r sh ip  i n  these 

f i e l d s .  On such leadersh ip  rests very important ele- 
-* * 

ments of our world commerce. World demand f o r  our 

i n d u s t r i a l  and t e c h n i c a l  products stems from t h e  

eva lua t ion  of our products as “tops.  ‘I 
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C e r t a i n l y ,  we would not  want t o  see the coun- 

t r ies  of t h e  world t u r n i n g  t o  Russia  f o r  i n d u s t r i a l  

and t e c h n i c a l  products  t h a t  t hey  once got  f r o m  us ,  

because,  r i g h t l y  or wrongly, t hey  regard the U. S. 

as no longer  the best place t o  g e t  these t h i n g s .  

W e  would no t  want t o  see the  c o u n t r i e s  of t h e  world, 

because they  w e r e  so impressed by Russian space 

achievements, or so unimpressed by our e f f o r t ,  

t u r n i n g  t o  Russia  for t e c h n i c a l  educa t ion  and 

t r a i n i n g .  I f  their  young s c i e n t i s t s  and engineers  

sought  e n t r y  i n t o  Russian u n i v e r s i t i e s  i n s t e a d  of 

i n t o  American, we would lose our  oppor tun i ty  t o  

s e l l  the American way of l i f e  t o  t h e s e  s t u d e n t s ,  

and you may be s u r e  t h a t  t h e  Sov ie t s  would make 

the m o s t  of the oppor tuni ty  t o  s e l l  t h e i r  ideas. 

Although one cannot c l a i m  t h a t  winning t h e  

space race w i l l  win t h e  Cold W a r  f o r  u s ,  neverthe- 

less, I a m  convinced t h a t  l o s i n g  it would be d is -  

a s t r o u s .  Our p r e s t i g e  and p o l i t i c a l  i n f luence  

would d e c l i n e  and our  commerce, i n d u s t r y ,  and 

s t anda rd  of l i v i n g  would s u f f e r .  



18 

F i f t h :  What Cons t i t u t e s  Winninq t h e  Space 
Race? 

Being f i r s t  i n  everything i s  no t  requi red .  

But a s u b s t a n t i a l  show of s i g n i f i c a n t  f i r s t s  i s  

necessary.  

The open, c i v i l i a n ,  peacefui character zf cia 

space program i s  proving t o  be a tremendous f a c t o r  

on our s i d e  i n  t h i s  race. W e  m u s t  cont inue t o  main- 

t a i n  t h i s  image, making the  r e s u l t s  of our s c i e n t i f i c  

i n v e s t i g g t i o n s  a v a i l a b l e  t o  the e n t i r e  world. W e  

must be w i s e  i n  p ro tec t ing  t h i s  i&ge be fo re  t h e  

world. Our d e t r a c t o r s  would have the  world b e l i e v e  

t h a t  because we have a program t o  develop m i l i t a r y  

a p p l i c a t i o n s  of space,  t h a t  our space e f f o r t  i s  non- 

peaceful .  Nothing could be f u r t h e r  from t h e  t r u t h .  

Even our m i l i t a r y  e f f o r t  i s  non-agressive i n  char- 

acter. It is  d i r e c t e d  toward our defense.  W e  have 

a r i g h t  t o  apply space knowledge and techniques t o  

our  defense.  The ex is tence  of such a program does 

n o t  d e t r a c t  one whit  from t h e  peacefu l  cha rac t e r  of 

our space e f f o r t .  
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Our app l i ca t ion  of meteorological and communi- 

cation sa te l l i t es  t o  t h e  b e n e f i t  of t h e  e n t i r e  world 

w i l l  go a long way toward winning the  space r a c e ,  and 

toward e s t a b l i s h i n g  c l e a r l y  the peaceful  benevolent 

chaz-azter of our space program. 

S ix th :  Why Don' t  W e  Spend t h e  Tremendous Sums 
Goins i n t o  Space A c t i v i t i e s  on Important 
Problems Closer t o  Home? 

This is a commonly r ecu r r ing  quest ion.  The 

complaint i s  o f t e n  voiced t h a t  t he  money going i n t o  

space should be d i r e c t e d  ins tead  i n t o  t a c k l i n g  t h e  

food problem, o r  medical research,  o r  educat ion a t  

home and abroad, o r  fore ign  a i d ,  o r  s t rengthening  

our m i l i t a r y  pos i t i on .  

Actua l ly  t h e  space program i t s e l f  c o n t r i b u t e s  

i n  no small measure t o  a l l  of these  th ings .  W e  have 

a l r eady  pointed ou t  how space research  s t imu la t e s  

and w i l l  promote t h e  growth of a l l  f i e l d s  of sc ience  

and engineer ing,  and how the e f for t  t o  p lace  man i n  

space w i l l  promote medical research  and w i l l  c o n t r i b u t e  
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t o  so lv ing  t h e  food problem. The  demand f o r  sc i en -  

t i s ts  and engineers  w i l l  s t i m u l a t e  progress  i n  

education. I n t e r n a t i o n a l  cooperation i n  the  conduct 

of t h e  space program w i l l  prsvide e f f e c t i v e  fo re ign  

aid in a s s i s t i n g  coun t r i e s  t o  develop t h e i r  own 

t a l e n t s  and resources .  And we have a l r eady  pointed 

o u t  how important space i s  from a m i l i t a r y  p o i n t  

of view. 

Furthermore, it i s  not  a t  a l l  c l e a r  t h a t  

a d d i t i o n a l  monies would be a v a i l a b l e  t o  o the r  areas 

of a c t i v i t y  w e r e  the space program t o  be dropped 

o r  c u r t a i l e d .  The Congress has  a l r eady  appropri-  

ated t o  the o the r  a c t i v i t i e s  the sums considered 

necessary f o r  them. The judgments on which these  

a l l o c a t i o n s  of funds w e r e  made would very l i k e l y  

be l i t t l e  a f f e c t e d  by a decis ion t o  c u t  back on space.  

Seventh: Why Should We Waste Our Natural  Re-  
sources  by  Shootinq Them t o  the Moon? 

W e  do no t  plan t o  shoot our n a t u r a l  resources  

t o  t h e  moon. The t o t a l  amount of material and 
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equipment t h a t  goes of f  i n t o  space on a Saturn 

space f i r i n g ,  f o r  example, amounts t o  s e v e r a l  

automobiles.  I n  c o n t r a s t ,  most of our space pro- 

gram s t a y s  r i g h t  here  on ea r th :  t h e  thousands of 

n e w  f ~ 3 a  tha t  are c rea t ed :  the new knowledge t h a t  

is  obtained: the advances i n  technology: t h e  new 

a p p l i c a t i o n s  t h a t  s t e m  from t h e  new knowledge and 

technology: new products and processes:  t h e  indus- 

t r i a l  p l a n t  and a l l  t h e  other  f a c i l i t i e s  c r e a t e d  

i n  support  of the  program: and t h e  d o l l a r s  a l l o -  

cated t o  it. They a l l  s t a y  he re  and c o n t r i b u t e  

t o  our progress  and advancement. 

* .  

Eighth: How D o  W e  Undertake t o  Accomplish 
t h e  Space Prosram? 

I do not really i n t e n d  t o  d i s c u s s  t h i s  ques t ion  

i n  i t s  e n t i r e t y ,  s i n c e  t h a t  would f i l l  a complete 

t a l k  i n  i t s e l f .  Ins t ead ,  I wish t o  d i r e c t  a t t e n t i o n  

t o  what may w e l l  be t h e  most important a spec t  of 

t h i s  problem -- manpower. 
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The success  of t h e  space program 

r e c t l y  on t h e  shoulders  of the  h igh ly  

sk i l l ed  men who undertake the e f f o r t .  

rests d i -  

t ra ined  and 

I n  t h i s  re- 

gard, our educational i n s t i t u t i o n s  bear a g r e a t  

r e s p o n s i b i l i t y  i n  t h e  space program, f o r  which t h e  

requi red  t r a i n i n g  i n  many cases reaches n o t  on ly  

t o  t h e  Ph.D l e v e l ,  b u t  w e l l  beyond. 

Our u n i v e r s i t i e s  and co l leges  are called upon 

t o  produce the requi red  t r a ined  manpower. Some 

of t h i s  manpower w i l l  go i n t o  NASA and t h e  other 

government agencies p a r t i c i p a t i n g  i n  the space 

program, some w i l l  go i n t o  i n d u s t r y ,  s o m e  i n t o  

p r i v a t e  research  organizat ions.  But some w i l l ,  

and must, remain i n  the u n i v e r s i t i e s  where they  

n o t  only continue t o  do research, b u t  a l s o  t o  

produce new t a l e n t .  This is a most important 

func t ion .  The government labora tory ,  i ndus t ry ,  

the research  foundation, a l l  use up t r a i n e d  t a l e n t  

without  reproducing t h i s  v i t a l  resource.  The 

u n i v e r s i t y  a lone rep len ishes  the resource by t h e  

production of new engineers and s c i e n t i s t s .  
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NASA wishes t o  work w i t h  t h e  educa t iona l  

i n s t i t u t i o n s  i n  t h i s  country t o  s t rengthen  our 

n a t i o n a l  space e f f o r t .  The s i n g l e  g r e a t e s t  body 

of s c i e n t i f i c  research  t a l e n t  i n  t h e  country re- 

sides i n  t h e  u n i v e r s i t y  community. It i s  hoped 

t h a t  many of t hese  sc ien t i s t s  w i l l  be at t racted 

by the  chal lenge of space and w i l l  j o i n  t h e  re- 

search  e f f o r t .  

NASA proposes t o  work with t h e  u n i v e r s i t i e s  

i n  such a way as to he lp  s t rengthen t h e  u n i v e r s i t y ,  

while  a t  t h e  s a m e  t i m e  securing assistance i n  t h e  

space program. For t h i s  reason, NASA proposes t o  

w o r k  wi th in  t h e  e x i s t i n g  u n i v e r s i t y  s t r u c t u r e ,  and 

n o t  t o  set  up a c t i v i t i e s  t h a t  tend t o  draw the  

s t r e n g t h  away from t h e  u n i v e r s i t y ,  and t o  draw 

the u n i v e r s i t y  researcher  away from h i s  teaching. 

W e  can h e l p  support  research i n  t h e  un ive r s i ty .  

W e  can h e l p  i n  t h e  production of necessary t r a i n e d  

t a l e n t  f o r  t h e  space program by providing t r a i n i n g  

g ran t s .  T o  a l i m i t e d  ex t en t ,  we can a s s i s t  i n  t h e  

p rov i s ion  of bu i ld ings  and f a c i l i t i e s .  
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I t h i n k  t h a t  it i s  c l e a r  t h a t  NASA cannot 

undertake t o  m e e t  a l l  t h e  needs of the u n i v e r s i t i e s ,  

o r  t o  run a program of general  support  t o  educat ion.  

NASA has n e i t h e r  t h e  resources ,  t h e  r e s p o n s i b i l i t y ,  

nor t h e  prerogat ive  t o  do t h i s .  Whatever NASA does 

i n  t h i s  area must be r e l a t e d  t o  t h e  space mission. 

However, accomplishing t h e  space mission abso lu te ly  

r e q u i r e s  t h e  s t r o n g  and vigorous p a r t i c i p a t i o n  of 

our u n i v e r s i t i e s  and co l leges ,  which i n  t u r n ,  re- 

q u i r e s  t h a t  NASA bear  i t s  f a i r  share  of t h e  support  

r equ i r ed  t o  make it poss ib le  f o r  t h e  u n i v e r s i t i e s  

and co l l eges  t o  p a r t i c i p a t e .  

bear t h e i r  share  of r e s p o n s i b i l i t y  t o  t h e  space 

program and a l l o c a t e  an appropr ia te  f r a c t i o n  of 

their  material, a s  w e l l  as human, resources  t o  t h e  

e f f o r t .  I n  such a pa r tne r sh ip ,  NASA s tands  ready 

t o  i n v e s t  an appreciable  f r a c t i o n  of i t s  resources .  

The u n i v e r s i t i e s  must 

* * * * * * * * * * *  

I n  summary: 

-- The space program is a broad program of 

sc i ence ,  explora t ion ,  technologica l  developments, 

and a p p l i c a t i o n s  t o  human welfare. 
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-- The program w i l l  y i e ld  f u l l  r e t u r n s  on every 

d o l l a r  expended, i n  t h e  form of knowledge: advanced 

technology: a p p l i c a t i o n s  t o  human welfare,  meteor- 

ology, communications, and navigat ion:  con t r ibu t ions  

to our m i l i t a r y  s t r eng th :  b e n e f i t s  t o  educat ion,  

i ndus t ry ,  commerce, and ag r i cu l tu re :  s t imu la t ion  of 

our economy: development of p r o f i t a b l e  i n t e r n a t i o n a l  

t ies  through mutual cooperation i n  space a c t i v i t i e s .  

-- Success and leadersh ip  i n  t h e  space program 

is  an e s s e n t i a l  i ng red ien t  t o  our winning t h e  Cold 

W a r .  

-- The space a c t i v i t y  b e n e f i t s  a broad range 

of o the r  a c t i v i t i e s ,  by providing money and support  

t h a t  would probably no t  otherwise be provided. 

-- V i r t u a l l y  a l l  t h e  monies and resources  t h a t  

we  expend on t h e  space program remain a t  home on 

e a r t h  i n  t h e  form of b e n e f i t s  t o  our country and 

t o  mankind. 

I n  t h e  l i g h t  of t he  foregoing, t h e  p r o j e c t  t o  

send men t o  t h e  moon takes  on a proper perspec t ive .  
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It i s  n e i t h e r  u se l e s s  nor foo l i sh .  It becomes a 

symbol of our determination t o  keep our sc ience  and 

technology a l i v e  and growing. It i s  a symbol of 

our determinat ion t o  maintain our r o l e  of leader-  

s h i p  i n  t h e  world,  and t o  r e a l i z e  t o  t h e  f u l l e s t  

t h e  c a p a b i l i t i e s  of a democracy. W e  w i l l  accept  

t h e  g r e a t  cha l lenges  t h a t  come t o  f ace  us;  w e  w i l l  

- n o t  t u r n  away from them and so consent t o  becoming 

a second-rate nat ion.  


